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(54) Transfer type machine tool 

(57) A machine tool (1 ) of the transfer type compris- 
es a rotary unit (2) that carries a plurality of gripping el- 
ements (6) designed to hold a workpiece (7). As it ro- 
tates, the rotary unit (2) fomis a machining path (8) pass- 
ing through a plurality of machining stations (9). The ma- 
chining stations (9) comprise a loading station (10) 
where a unit (11) feeds at least one bar (12) having a 



machinable end (12a) that con^esponds to the worlc- 
piece (7). The bar (12) is fed into a primary spindle (15) 
fomning part of a lathe (14). A secondary spindle (40) is 
located in front of the primary spindle (15) to hold the 
end (12a) of the bar (12) when the end (12a) is cut off 
from the rest of the bar (12) to make the workpiece (7) 
and to move it close to a con^esponding gripping element 
(6). 
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Description 

[0001] The present invention has for an object a nria- 
chlne tool of the transfer type. 
[0002] The invention relates in particularto a machine 
tool of the transfer type equipped with a rotary table 
where the workpleces to be subjected to different ma- 
chine processes are carried by the rotary table to a plu- 
rality of nnachlning stations where they are machined by 
specific operating units. 

[0003] As is known, machine tools of this type have a 
base designed to support the operating units, which are 
mounted around the rotary table. The workpleces are 
carried by the rotary table to the machining stations 
where they are subjected to different machining proc- 
esses in ordered succession. 

[0004] Looking in more detail, each workpiece is se- 
cured by a gripping element mounted on the rotary table. 
Usually, the gripping elements consist of clamps mount- 
ed at the edge of the rotary table. 
[0005] There are preferably as many gripping ele- 
ments as there are machining stations, so that all the 
workpleces can be machined simultaneously. 
[0006] In particular, the workpleces consist of parts 
cut off from bars. The cutting off operation Is performed 
outside the transfer machine using appropriate cutting 
means, such as a circular saw for example, which cuts 
the bar to make the required woriqaieces. 
[0007] The first machining station is a loading station 
where the workpiece is positioned on the gripping ele- 
ment. 

[0008] The workpiece then passes through the sub- 
sequent machining stations, each of which is designed 
to perfomi a specific operation on it. After being ma- 
chined, the workpiece is conveyed to an unloading sta- 
tion where the clamp releases it. 
[0009] The operating units located at the machining 
stations differ according to the type of operations they 
perform on the woriqsiece. For example, some operating 
units are equipped with drills to make holes in the work- 
piece, others with cutting tools to cut out parts of the 
wori<piece. 

[001 0] Machine tools of this type have several disad- 
vantages. 

[0011] A major disadvantage is that these machines 
cannot perform tuming operations. 
[0012] In fact, at present, turning operations are car- 
ried out using a lathe that does not form part of the trans- 
fer machine and before the workpleces are machined 
on the transfer machine. As a result, a long time is re- 
quired to make a single workpiece since the woricpiece 
has to be conveyed from the cutting off means which cut 
the barto the lathe and then from the lathe to the transfer 
machine. 

[0013] The need to use different machines consider- 
ably increases production costs, which constitutes an- 
other serious drawback. 

[0014] Yet another disadvantage is due to the fact that 



all these different machines occupy a large amount of 
working space. 

[0015] In this situation, the technical target which the 
present invention aims to achieve is to overcome the 
5 above mentioned disadvantages through a transfertype 
machine tool of new design. 

[001 6] The present invention therefore has for an ob- 
ject to provide a machine tool of the transfer type capa- 
ble of performing turning operations. 
10 [0017] In particular, it is an important aim of the 
present invention to provide a machine tool of the trans- 
fer type equipped with a lathe in at least one of its ma- 
chining stations. 

[0018] Another aim of the invention is to provide a 
15 transfer type machine tool that can be fed directly with 
the bar from which the woriqsieces to be machined are 
made. 

[001 9] Yet another aim of the invention is to provide a 
transfer type machine tool that is capable of perfomiing 
20 the entire workpiece process cycle, in order to reduce 
production costs and required woridng space compared 
to the plurality of machines needed up to now to perfomi 
the same cycle. 

[0020] These and other aims are accomplished by a 
25 machine tool of the transfer type as described in the ac- 
companying claims. 

[0021] Further characteristics and advantages of the 
invention will emerge from the detailed description 
which follows, with reference to the accompanying 
30 drawings which illustrate preferred embodiments of the 
invention without restricting the scope of the inventive 
concept, and in which: 

Figure 1 is a plan view, partly In cross section and 
35 with some parts cut away, of a machine tool of the 

transfertype according to the present invention; 

Figure 2 Is a side elevation view, with some parts 

cut away, of the machine tool shown in Figure 1 ; 

Figure 3 Is an elevation view of a machining station 
40 fonming part of the machine tool shown in Figure 1 ; 

Figure 4 is a section view of a part of the machining 

station shown in Figure 3; 

Figure 5 is an enlarged view of a detail from Figure 

4; 

45 . Figure 6 is an elevation view of a mounting unit ap- 
plicable to the machining station illustrated in Figure 

3; 

Figure 7 Is a scaled-up section view of a detail from 
Figure 3; 

so - Figure 8 is an enlarged view of a detail from Figure 
3, in another embodiment of the Invention; 
Figure 9 is an elevation view of another embodi- 
ment of the machining station illustrated in Figure 3. 

55 [0022] With reference to the accompanying drawings, 
the numeral 1 denotes in its entirety a machine tool of 
the transfer type. 

[0023] In particular, the machine 1 comprises a rotary 
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unit 2 that rotates about an axis 3 (see Figures 1 and 3). 
The rotary unit 2 is coupled to a motor 4 which is in turn 
nnounted on a franne 5 of the machine tool 1 . Preferably, 
the rotary unit 2 Is in the fomi of a table and the axis of 
rotation 3 is parallel to the ground. 5 
[0024] Advantageously, the rotary unit 2 is substan- 
tially pentagonal in shape and has a plurality of gripping 
elements 6 mounted at its edge, each holding at least 
one workplece 7. 

[0025] Looking in more detail, each portion of the to 
edge of the rotary unit 2, corresponding to one side of 
the pentagon, has a gripping elements. Advantageous- 
ly, the number of gripping elements 6 may vary accord- 
ing to the types of operation which the machine 1 has 
to perform or according to the shape of the rotary unit 2. is 
[0026] In the preferred embodiments illustrated in the 
accompanying drawings, there are five gripping ele- 
ments 6 mounted on a pentagonal rotary unit 2. 
[0027] Preferably, each gripping element 6 consists 
of a clamp designed to hold the workpiece 7. 
[0028] As it rotates, the rotary unit 2 fonms a substan- 
tially circular machining path 8, corresponding to the tra- 
jectory described by the workpieces 7 candled by the ro- 
tary unit 2. 

[0029] There is a plurality of machining stations 9 ar- 
ranged around the machining path 8 in a circle that is 
concentric with the machining path 8 itself. 
[0030] The machining stations 9 comprise operating 
units 9a mounted on the frame 5, each designed to per- 
fomri a specific operation on the workpiece 7. 
[0031] Looking in more detail, at least one of these 
machining stations 9 is a loading station 10 where the 
workpiece 7 is clamped by one of the gripping elements 
6. 

[0032] The loading station 10 comprises a unit 11 for 
feeding at least one bar 12, this feed unit being only part- 
ly illustrated in Figure 3 and comprising a unit 11a for 
gripping the bar 12. 

[0033] The gripping unit 11a has a tubular body 13 
having at one end of It an outlet portion 13a from whteh 
the bar 12 protrudes. The bar 12 is in turn positioned 
inside the tubular body 13 according to the longitudinal 
axis of the body 13 itself. 

[0034] Advantageously, the feed unit 11 comprises an 
automatic bar loader for lathes, which is of known type 
and therefore is not illustrated or described in further de- 
tail. 

[0035] The bar 12 extends in a generally lengthways 
direction, while its cross section may have different 
shapes. Usually, the bar 12 is cyiindrteal with a substan- 
tially circular cross section. 

[0036] Further, the bar 1 2 has at least one machinable 
end 12a, protruding from the outlet portion 13a from 
whteh the woricpiece 7 is obtained. 
[0037] The feed unit 1 1 is associated with at least one 
lathe 14 that machines the end 12a of the bar 12. 
[0038] The lathe 14 comprises a primary spindle 15, 
which is coaxial with the tubular body 13 of the bar 12 
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gripping unit 11a. and at least one tool 36. 
[0039] The primary spindle 1 5 is substantially tubular 
and has a first end 15a engaged with the outlet portion 
13a of the tubular body 13, and a second end 15b op- 
posite the first end 15a (see Figures 3 and 4). 
[0040] The lathe 1 4 further comprises a motor 50 de- 
signed to drive the primary spindle 15. 
[0041] Abelt51 connectsthe motor50 shaft 52, whteh 
extends in a direction parallel to the longitudinal axis 54 
of the primary spindle 15. to the outside surface of the 
primary spindle 15 at the first end 15a of the primary 
spindle 15 itself. 

[0042] The bar 12 protruding from the gripping unit 
11a is fed by the feed unit 11 into the spindle 15 from a 
first feed position where the machinable end 12a is in- 
side the primary spindle 15, to a second feed position 
where the machinable end 1 2a protmdes from the sec- 
ond end 15b of the primary spindle 15. 
[0043] As shown in more detail in Figure 4, the spindle 
15 is supported by a mounting unit 16 attached to the 
frame 1 7 of the lathe 14. 

[0044] The mounting unit 16 can move In a direction 
parallel to the longitudinal axis 54 of the spindle 15 be- 
tween a first position where the primary spindle 15 Is 
close to the tool 36 of the lathe 1 4, and a second position 
where the primary spindle 15 is away from the tool 36. 
[0045] Looking in more detail, there is a feed screw 
1 8 extending from the frame 1 7 of the lathe 1 4. The feed 
screw 18 extends in a direction parallel to the longitudi- 
nal axis 54 of the primary spindle 15 and is rotated by a 
motor 53. 

[0046] The screw 18 is inserted in an enlarged cylin- 
drical portion 19 of the mounting unit 16. The enlarged 
portion 1 9 is internally threaded to match the threading 
of the screw 1 8 in such a way that the mounting unit 1 6 
moves in a direction parallel to the longitudinal axis 54 
when the screw 1 8 is turned. 

[0047] Between the mounting unit 1 6 and the primary 
spindle 15 there is a plurality of bearings 20. The bear- 
ings 20 are designed to irremovably constrain the spin- 
dle 1 5 to the mounting unit 1 6 in the direction of move- 
ment of the mounting unit 1 6 on the screw 1 8, while al- 
lowing the spindle to rotate on the mounting unit 16. 
[0048] The primary spindle 15 further comprises 
means 21 for gripping the bar 12, driven between a 
working, engaged condition where the bar 12 is locked 
to the primary spindle 15 and the machinable end 12a 
is in the second feed position, and a second idle, re- 
leased condition where the bar 12 can slide inside the 
primary spindle 1 5. 

[0049] The gripping means 21 comprise a plurality of 
engagement elements 22 pivoted to the splncle itself 
and positioned around its circumference. The engage- 
ment elements 22 have a contact portion 23 designed 
to stop against the outside surface of the bar 12 inside 
the spindle 15, and a rod-shaped control portion 24 lo- 
cated opposite the contact portion 23. 
[0050] The control portion 24 is engaged to a ring- 
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shaped slider 25 that moves in a direction parallel to the 
longitudinal axis 54 of the spindle 15. 
[0051 ] Looking in more detail, the slider 25 has, in ra- 
dial section, a wedge-shaped portion 25a located be- 
tween the outside surface of the primary spindle 15 and 
the control portion 24. 

[0052] The slider 25 has a pair of flanges 25b, 25c 
extending radially relative to the longitudinal axis 54 of 
the primary spindle 16. 

[0053] The gripping means 21 further comprise a ring 
29 (see Figures 4 and 5), located coaxially inside the 
primary spindle 15, with a first end 29a located close to 
the second end 1 5b of the spindle 1 5 and having a guide 
made in it, and with a second end 29b opposite the first 
end 29a. 

[0054] The ring 29 is connected to each contact por- 
tion 23 of the engagement elements 22 through a cylin- 
der 30. 

[0055] Looking in more detail, the cylinder 30 is coax- 
ial with the ring 29 and has a first end 30a connected 
with the contact portion 23 of each engagement element 
22, and a second end 30b opposite the first end and 
connected with the second end 29b of the ring 29. 
[0056] Inside the ring 29, there is a bush 31 that is in 
direct contact with the bar 12 and made preferably of a 
defomnable material. The bush 31 has a flared portion 
31a that is shaped to match the shape of the guide in 
the ring 29. 

[0057] The slider 25 is controlled by a rod 26 extend- 
ing transversaiiy to the longitudinal axis 54 of tie primary 
spindle 15 between the flanges 25b, 25c. 
[0058] The rod 26 has a first end 26a hinged to tie 
mounting unit 1 6, and the opposite end rigidly connect- 
ed to a transmission arm 27 whteh extends In a direction 
substantially parallel to the axis 54 of the primary spindle 
15. 

[0059] The transmission arm 27 is in turn engaged 
with a piston 28 that moves in a direction substantially 
transversal to the longitudinal axis 54 of the primary 
spindle 15. 

[0060] The movement of the piston 28 is transmitted 
through the transmission arm 27 to the rod 26 which ro- 
tates relative to the mounting unit 16 and engages with 
one of the flanges 25b. 25c. 

[0061 ] In this way, the rod 26 acts on the slider 25 to 
move the control portion 24 and, consequently, to turn 
each engagement element 22 about Its pin in such a 
way that its contact portion 23 moves close to the bar 1 2. 
[0062] The contact portion 23 of each engagement el- 
ement 22 moves the cylinder 30 and the ring 29 in a 
direction parallel to the longitudinal axis 54 of the spindle 
15. 

[0063] As a result, the first end 29a with the guide 
made in it pushes the flared portion 31a of the bush 31 
against the bar 12. 

[0064] The bar 1 2 is thus locked to the primary spindle 
15. 

[0065] in a second embodiment, illustrated in Figure 



6, there Is a supporting element 32 that is substantially 
tubular and coaxial with the primary spindle 1 5. 
[0066] The supporting element 32 is designed to sup- 
port the machinable end 12a when it is very long. 

5 [0067] In this case, an additional support is required 
for the end 1 2a, which is held at one end only, to prevent 
it from vibrating transversaiiy to the longitudinal axis 54 
while it is being turned by the primary spindle 15. 
[0068] The supporting element 32 has a long portion 

10 33 attached to the frame 1 7 of the lathe 14 and bearing 
a sleeve 34 that is coaxial with the primary spindle 15 
and located at the front of the second end 15b. 
[0069] Inside the sleeve 34, there are secondary grip- 
ping means 35 designed to hold the machinable end 1 2a 

IS of the bar 1 2 according to a direction parallel to the lon- 
gitudinal extension of the bar 12. 
[0070] A plurality of bearings enables the bar 12 to 
rotate about its axis. 

[0071] The lathe 14 further comprises a tool 36, 

20 shown in Figure 3, facing the second end of the primary 
spindle 1 5 and designed to machine the machinable end 
1 2a of the bar 1 2 when the latter protrudes from the sec- 
ond end 15b of the primary spindle 15. 
[0072] The tool 36 is mounted on a tool holder unit 37. 

25 The latter is supported by an upright 38 which is con- 
nected to the frame 5 of the machine 1 . 
[0073] The upright 38 is driven by a motor in such a 
way as to move the tool holder unit 37 from an Idle po- 
sition, where the tool 36 is away from the machinable 

30 end 1 2a of the bar 1 2. and at least one wori<ing position 
where the tool 36 is close to the machinable end 12a. 
[0074] Advantageously, the tool holder unit 37 mounts 
a plurality of tools 38 side by side and extending trans- 
versaiiy to the longitudinal extension of the bar 12. 

35 [0075] The tools 36 are moved by the upright 38 in 
two or more directions transversal to the longitudinal ex- 
tension of the bar 12, depending on the type of work to 
be done. 

[0076] Also, the tool holder unit 37 may mount a cut- 
40 ting off tool 39 designed to cut off the machinable end 
1 2a of the bar 1 2 to make the aforementioned workpiece 
7. 

[0077] Advantageously, in an embodiment that is not 
Illustrated, the cutting off tool 39 is substituted by a cir- 

45 cular saw. 

[0078] In front of the primary spindle 1 5 in the loading 
station 1 0. there is a secondary spindle 40 driven by an 
electric motor 55 and being substantially tubular. 
[0079] The secondary spindle 40 Is coaxial with the 

50 primary spindle 15 and has a first end 40a facing the 
second end 15b of the primary spindle 15. 
[0080] The secondary spindle 40 can be driven be- 
tween an Idle condition where it does not engage the 
bar 12 and a woridng condition where it engages the 

55 machinable end 12a of the bar 12 when the end of the 
bar is being machined by the cutting off toot 39. 
[0081 ] In this situation, the gripping elements 6 on the 
rotary unit 2 are located between the primary spindle 1 5 
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and the secondary spindle 40. 
[0082] As shown In Figure 7, the secondary spindle 
40 further comprises means 41 for gripping the 
machinable end 12a of the bar 12 when the latter pro- 
trudes from the second end 15b of the primary spindle 
15. 

[0083] The gripping means 41 of the secondary spin- 
dle 40 comprise an engagement element 42 that Is sub- 
stantially tubular and designed to receive and grip the 

machinable end 12a. 

[0084] The engagement element 42 is advantageous- 
ly made of a deformable material and has at one end a 
flared sliding portion 43 located close to the end 40a of 
the secondary spindle 40. 

[0085] On the side opposite the end of the engage- 
ment element 42 with the flared sliding portion 43, there 
is a transmission amn 44 extending along the longitudi- 
nal axis of the secondary spindle 40. 
[0086] The transmission amn 44 has a first end 44a 
attached to the engagement element 42 and a second 
end 44b, opposite the first end 44a connected to drive 
means which are of Icnown type and therefore not de- 
scribed or illustrated in the accompanying drawings. 
[0087] These drive means move the transmission arm 
44 in a direction corresponding to the longitudinal ex- 
tension of the transmission amri 44. 
[0088] On the outside of the engagement element 42, 
there extends a fixed portion of the spindle 40 that has 
a guide 45 which engages with the flared sliding portion 
43 of the engagement element 42. 
[0089] The transmission shaft 44 moves the engage- 
ment element 42 in such a way that the flared sliding 
portion 43 slides on the guide 45, thus deforming the 
engagement element 42 itself and moving the flared 
sliding portion 43 in a radial direction towards the longi- 
tudinal axis of the secondary spindle 40. 
[0090] In particular, If the transmission amn 44 is 
moved away from primary spindle 15, the engagement 
element 42 slides on the guide 45, thus closing and en- 
gaging the machinable end 12a. 
[0091] In this situation, the secondary spindle 40 is in 
the aforementioned working condition. 
[0092] Instead, if the transmission amn 44 Is moved 
towards the primary spindle 15, the engagement ele- 
ment 42 is deformed, widening the flared sliding portion 
43 and disengaging the machinable end 12a. 
[0093] In another embodiment, illustrated partly in 
Figure 7, the machine 1 is fed with a pair of bars 1 2, side 
by side. In this embodiment, all the characteristic ele- 
ments of the machine 1 , described above, are doubled. 
[0094] The feed unit 11 may comprise two tubular 
bodies 13. each of which has at one end an outlet portion 
13a for the machinable end 12a of each of two conre- 
sponding bars 12. 

[0095] In this situation, the lathe 14 has two primary 
spindles 15, each of which has its first end 1 5a engaged 
with the corresponding outlet portion 1 3a of each of the 
two tubular bodies 13 and a second end 15b opposite 



the first end 1 5a. 

[0096] The primary spindles 1 5 have exactly the same 
characteristics as those described above for the embod- 
iment with a single primary spindle 15. 
5 [0097] Each of the two bars 12 is fed by the tubular 
bodies 13 into the primary spindles 15 from a first feed 
position where the machinable ends 1 2a are inside the 
primary spindles 15, to a second feed position where 
the machinable ends 12a protrude from the second 
10 ends 15b of the primary spindles 15. 

[0098] The tool holder unit 37 mounts at least two 
tools 36, each of which faces the second end 1 5b of the 
corresponding primary spindle 1 5 and machines the end 
12a of the corresponding bar 12 when the latter pro- 
fs trudes from the primary spindle 1 5. 

[0099] In front of the two primary spindles 1 5 and co- 
axial with them, there are two secondary spindles 40. 
[0100] The secondary spindles 40 have exactly the 
same characteristics as those described above for the 
20 embodiment with a single secondary spindle 40. 

[01 01 ] The operation of the machine according to the 
Invention structured as described above is as follows. 
[01 02] The bar 1 2 is fed first into the tubular body 1 3 
and then into the primary spindle 15. 
25 [0103] The mounting unit 16 is in its second position, 
that is to say, the rear position, and the machinable end 
1 2a of the bar 1 2 protrudes from the second end 1 5b of 
the spindle 15 (see Figure 4). 
[0104] In this situation, the gripping means 21 of the 
30 primary spindle 15 are moved to the woricing, engage- 
ment where the bar 12 is locked to the primary spindle 
15 itself. 

[01 05] In particular, the movable piston 28 acts in con- 
junction with the transmission arm 27 to drive the rod 26 

35 in such a way as to move the slider 25 towards the en- 
gagement elements 22 in the direction parallel to the 
longitudinal axis of the spincle 1 5. 
[01 06] The wedge-shaped portion 25a of the slider 25 
is thus inserted under the control portion 24 of the en- 

40 gagement element 22 causing the engagement element 
22 to tum. 

[01 07] The rotation of each engagement element 22 
about its pivot pin brings the contact portion 23 into con- 
tact with the bar 12 inside the primary spindle 15. 
45. [0108] The contact portions 23 of each engagement 
element 22 now push the first end 30a of the cylinder 

30 towards the second end 1 5b in a direction parallel to 
the longitudinal axis of the primary spindle 15. The sec- 
ond end 30b of the cylinder 30 now presses on the see- 
so ond end 29b of the ring 29 to move the ring 29 itself. 

[0109] The guide made in the ring 29, which Is moved 
towards the second end 1 5b, slides on the flared portion 

31 a of the bush 31 defomning it in such a way as to bring 
it Into contact with the outside surface of the bar 12. 

S5 [0110] Under these conditions, the bar 12 is rigidly 
connected to the spindle 1 5 which is thus made to rotate. 
[01 1 1 ] The mounting unit 1 6 moves the primary spin- 
dle 15 towards the tool holder unit 37 as far as the sec- 
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ond position of the spindle 1 5 in such a way that the 
machinable end 12a of the bar 12 nnoves to the tool 36. 
[01 12] The tool 36 then performs the required opera- 
tion on the end 12a, moving transversally to the longi- 
tudinal axis of the spindle 15. 

[0113] When the tool 36 has finished machining the 
end 12a, the secondary spindle 40 moves towards the 
end to be machined while the electric motor 55 synchro- 
nises the secondary spindle 40 with the rotation of the 
primary spindle 15. 

[0114] In this way, the machinable end 12a can be in- 
serted into the engagement element 42 of the second- 
ary spindle 40 without interrupting Its rotation. 
[0115] Next, the transmission arm 44 moves the en- 
gagement element 42 away from the primary spindle 1 5. 
[01 1 6] The flared sliding portion 43 slides on the guide 
45, deforming the engagement element 42 in such a 
way that it comes into contact with the outside surface 
of the machinable end 12a and locks the bar 12 to the 
secondary spindle 40. 

[0117] The cutting off tool 39 Is now moved towards 
the bar 12 in order to cut off the machinable end 12a, 
which is now being held by the secondary spindle 40, 
from the rest of the bar 1 2, thus forming the workpiece 7. 
[0118] The gripping means 21 of the primary spindle 
15 return to the idle condition in which the bar 12 is dis- 
engaged, and the mounting unit 1 6 is moved back to the 
second position. 

[0119] One of the gripping elements 6 now grips the 
workpiece 7 which is released by the engagement ele- 
ment 42 of the secondary spindle 40. In particular, the 
transmission arm 44 returns to the original position, that 
Is to say, close to the primary spindle 15, and the en- 
gagement element returns to its starting position, mov- 
ing away from the outside surface of the machinable end 
12a of the bar 12. 

[0120] The gripping element 6 holding the workpiece 

7 is carried by the rotary unit 2 along the machining path 

8 to each of the other machining stations 9 whk:h finish 
machining the workpiece. 

[01 21 ] Lastly, the workpiece 7 is carried to the last ma- 
chining station 9 where the workpiece 7 is unloaded. 
[0122] In the alternative embodiment illustrated in Fig- 
ure 9, the gripping element 6 is canrled by the rotary unit 
2 to the loading station 1 0 and Is positioned between the 
primary spindle 15 and the secondary spindle 40 at a 
level below the common axis 54 of the two spindles. 
[0123] Advantageously, thanks to this position, the 
secondary spindle 40 can easily move towards the cor- 
responding gripping element 6 to place the workpiece 7 
on the gripping element 6 itself. 
[0124] The Invention achieves significant advantag- 
es. 

[0125] First of all, the machine tool of the transfer type 
according to the present invention is able to perfonn 
turning operations on the workpiece 7, thus avoiding the 
need to turn the workpiece on a separate lathe before- 
hand. 



[01 26] Another advantage is that the single workpiec- 
es 7 can be made from the bar 1 2 directly in the transfer 
type machine tool Itself. 

[0127] As a result, the time required to produce and 
5 turn the workpiece 7 is significantly reduced. 

[0128] This is because the time taken to convey the 
workpiece 7 from the lathe to the machine tool and the 
time taken to convey it from the means for cutting off the 
bar 1 2 to the machine tool are eliminated since the wprk- 
10 piece 7 is turned and made all in the same machine tool 
according to the invention. 

[01 29] Yet another advantage is that the entire work- 
piece machining process can be carried out in a single 
machine, thus saving the considerable amount of space 
IS that would be occupied if a plurality of different machines 
were used. 

[0130] The invention described can be subject to 
modifications and variations without thereby departing 
from the scope of the inventive concept 

20 

Claims 

1 . A machine tool of the transfer type comprising: 

2S 

a rotary unit (2) that turns about an axis (3) and 
whose rotational motion forms a machining 
path (8) ; 

a plurality of gripping elements (6) holding at 
30 least one workpiece (7), the gripping elements 

(6) being mounted at the edge of the rotary unit 

(2); 

a plurality of machining stations (9) located on 
the machining path (8), at least one of these 
35 machining stations (9) being a loading station 

(1 0) where the workpiece (7) is clamped by one 
of the gripping elements (6); 

the machine tool being characterised In that it fur- 
40 ther comprises: 

a unit (11 ) for feeding at least one bar (1 2), the 

bar (12) having at least one machinable end 

(12a), the feed unit (11) carrying the machine- 
45 ble end (12a) to the loading station (10); 

at least one lathe (1 4) used to machine the end 

(12a) of the bar (12); 
- at least one cutting off tool (39) located at the 

loading station (10) and used to cut the end 
50 (12a) from the bar (12) in order to make the 

woricpiece (7) from the bar (12). 

2. The machine according to claim 1 , characterised 
In that the feed unit (11) comprises: 

55 

at least one tubular body (1 3) having at one end 
of it an outlet portion (13a) from which the 
machinable end (1 2a) of the bar (1 2) protrudes, 
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the bar (1 2) being positioned inside the tubular 
body (13) according to the longitudinal axis of 
the body (13) Itself; 

and characterised also in that the lathe (1 4) com- s 
prises: 

at least one primary spindle (1 5) designed to 
act on the bar (12) and being substantially tu- 
bular, the spindle (15) having a first end (15a) io 
engaged with the outlet portion (13a) of the tu- 
bular body (13), and a second end (15b) oppo- 
site the first end (15a), the bar (1 2) being coax- 
ial with the primary spindle (1 5) and being mov- 
able from a first feed position where the is 
machinable end (12a) is inside the primary 
spindle (15), to a second feed position where 
the machinable end (12a) protrudes from the 
second end (15b) of the primary spindle (15); 
at least one tool (36) facing the second end 20 
(15b) of the primary spindle (15) and designed 
to machine the end (12a) of the bar (12) when 
the latter is in the second feed position. 

3. The machine according to claim 2. characterised 25 
in that the loading station (10) further comprises a 
substantially tubular, secondary spindle (40), said 
spindle (40) being coaxial with the primary spindle 
(15) and driven between an idle condition where It 
does not engage the bar (1 2) and a working condi- 30 
tion where it engages the end (12a) of the bar (12) 
when the end (1 2a) is being machined by the cutting 

off toot (39). 

4. The machine according to claim 1 , characterised ^5 
in that the feed unit (11) comprises: 

- two tubular bodies (13) each having at one end 
an outlet portion (1 3a) from which the machina- 
ble ends (1 2a) of two corresponding bars (1 2) 40 
protrude, each of the bars (1 2) being positioned 
inside the tubular body (13) according to the 
longitudinal axis of the body (13) itself; 

and characterised also In that the lathe (1 4) com- ^5 
prises: 

- two primary spindles (15) each designed to act 
on one of the bars (12) and being substantially 
tubular, each of the primary spindles (15) hav- so 
ing a first end (1 5a) engaged with a con-espond- 

Ing outlet portion (13a) of the tubular bodies 
(13), and a second end (15b) opposite the first 
end (15a), each bar (12) being coaxial with a 
corresponding primary spindle (15) and being ss 
movable from a first feed position where the 
machinable ends (12a) are inside the primary 
spindles (15), to a second feed position where 



the machinable ends (12a) protrude from the 
second ends (1 5b) of the primary spindles (15); 
at least two tools (36) each facing the second 
end (15b) of a corresponding primary spindle 
(15) and designed to machine the end (12a) of 
the bar (1 2) when the latter is in the second feed 
position. 

5. The machine according to claim 4, characterised 
in that it further comprises two substantially tubular, 
secondary spindles (40), each secondary spindle 
(40) being coaxial with a corresponding primary 
spindle (15) and driven between an idle condition 
where it does not engage the corresponding bar 
(12) and a wortcing condition where it engages the 
end (12a) of the corresponding bar (12) when the 
end (12a) is being machined by the cutting off tool 
(39). 

6. The machine according to any of the foregoing 
claims from 2 to 5, characterised in that the pri- 
mary spindle (15) comprises means (21) for grip- 
ping the bar (12), said gripping means (21) being 
driven between a working, engaged condition 
where the bar (12) is locked to the primary spindle 
(15) and the machinable end (12a) is in the second 
feed position, and an idle, released condition where 
the bar (12) can slide inside the primary spindle 
(15). 

7. The machine according to any of the foregoing 
claims from 2 to 6, characterised in that the lathe 
(14) further comprises a mounting unit (16), the pri- 
mary spindle (15) being mounted on the mounting 
unit (16), and the unit (16) being movable in a di- 
rection parallel to the longitudinal axis (54) of the 
spindle (15) between a first position where the pri- 
mary spindle ( 1 5) is close to the tool (36) , and a sec- 
ond position where the primary spindle (1 5) is away 
from the tool (36). 

8. The machine according to any of the foregoing 
claims from 2 to 7, characterised in that it further 
comprises a supporting element (32) that is sub- 
stantially tubular and coaxial with the primary spin- 
dle (15), said supporting element (32) acting on the 
bar (12) close to the tool (36) to support the 
machinable end (12a) of the bar (12) when the end 
(12a) is in the second feed position. 

9. The machine according to any of the foregoing 
claims, characterised In that the lathe (14) further 
comprises a toot holder unit (37) and a plurality of 
tools (36) mounted on the tool holder unit (37), said 
toots (36) extending transversally to the longitudinal 
extension of the bar (12) and being positioned side 
by side, the tool holder unit (37) being movable from 
a first. Idle position where none of the tools (36) Is 
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close to the machinable end (12a) of the bar (12). 
and at least a second, working position where at 
least one of the tools (36) is close to the machinable 

end (12a) of the bar (12). 

10. The machine according to claim 9, characterised 
In that the cutting off tool (39) Is mounted on the 
tool holder unit (37). 
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